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a dominant component of the connective tissue. In general, its quantity and sterical orientation conform with its function in the tissue. Until now, six basic collagen types of different primary structure have been identified in various tissues. The metabolic activity of mesodermal somatic cells results in high molecular products which further interact with biopolymers and low molecular compounds thus forming the structures generally denoted as intercellular mass (Steven 1965) . The latter is predominantly composed of glycoproteins and proteoglycans. Glycoproteins are biopolymers containing saccharides attached by covalent bonds. Proteoglycans contain in their polypeptidic chain glycosaminoglycans (formerly denoted as acid mucopolysaccharides) bonded via hydroxyl groups at the point of hydroxylaminoacids. Among glycoproteins, proteoglycans and collagen there exist non-polar interactions. Moreover, the existence of interactions mediated by calcium is also assumed (Steven 1967 ). The calcium cross-links may be destroyed by chelating agents (Steven 1967; Smejkal and Blazej 1971) . Mathews (1965) suggested that the metals present in the skin connective tissue may exhibit a stabilizing effect upon collagen and interfibrillar matrix.
Ethylenediaminetetraacetic acid (EDT A) and its salts belong to important chelating agents. Its complexes have high stability constants, particularly for calcium, magnesium and iron (log Kca 2 + = 10.59, log KMg'+ =. 8.69, log KFe 2 + = 14.5 - Martel and Cal vin 1956) . Herring and Kent (1963) used EDTA for the extraction of bones. Steven (1967) employed EDT A for the removal of interfibrillar matrix from the tendons and skin in rat. EDT A was also applied during the isolation of elastin from tissues (Grant and Steven 1971) . It was also suggested to make use of EDT A to remove interfibrillar matrix when making cut gut (Griset and Riessmann 1970) .
Calcium represents one of the most important bivalent element in mammalian organism. The highest concentrations of this element are in the skeleton where, together with collagen, they form the supporting system. This amount in adult man corresponds to ca 0.18 % of his mass.
In human skin the average concentration is about 10 mg/kg. Copper is another metal whose presence is essential for the process of collagen stabilization. It is a co-factor of Iysyloxidasis which oxidizes lysine to monoaldehyde of alpha-aminoadipic acid. The latter participates in the formation of cross-links in vivo (Steven 1965 and Adam et al. 1970) .
The determination of metals in skin connective tissue has been carried out using the spectrographical analysis. Casel and Kanagy (1949) analyzed the dehydrated bovine skin and found the following metal concentrations: 50 {(gig Cu and Fe, 20 flg/g Pb and Ca and 10 flg/g Sn and Cr. McMullen and Deasy (1974) have also analyzed bovine skin by the spectrographic method and qualitatively determined the presence of Na, Ca, Co, Cd, and Mn. The method of electron probe has also been employed for the determination of microelements in skin (Griset and Riessmann 1970) . The so far published papers lack the details concerning the preparation of samples prior to microelement determination. For this reason the results are difficult to compare.
Materials and Methods
The influence of EDTA (0.1 moll I) upon the corium of bovine skin was followed at pH 7.0. Fresh skin from the slaughterhouse was shortly washed in ice-cold deionized water. Subcutaneous tissue and epidermis were mechanically removed using a scalpel. The corium was cut to 1 x 1 cm pieces. The pH value of 1.0 molll EDTA was set to 7.0 by the solution of NaOH of the same concentration. This EDTA solution was then diluted to 0.1 molll and used for the treatment. The skin cuttings were placed into polyethylene flasks and shaken at 4°C with 10 fold excess of EDTA solution for 3 x 24 hours. The same treatment was carried out simultaneously with deionized water. Both the corium and solution samples were analyzed by atomic absorption spectrophotometry (AAS).
The process of sample preparation prior to the AAS analysis significantly influences the final results of analysis (Gorsuch 1970 and Kirkbright and Sargent 1974) . In order to avoid the element loss during dry-ashing procedure we used a wet oxidation method of corium sample preparation. 10 g of corium (analyzed for the dry matter contents by dehydration) was treated with 3 ml of concentrated sulphuric acid (analytical grade) and after 3 hours, 15 ml of concentrated nitric acid (analytical grade) was added. The vessel was then heated under reflux on a sand bath for 3 hours. After this time the contents were transferred quantitatively into a 100 ml volumetric flask using deionized water and the solution was made up to the mark. The blank experiment was also carried out in order to determine the concentration of microelements in EDT A, conc. H 2 SO" and cone. HN03• All glass vessels used for this work were immersed into 10 % solution of HNOa for 24 hours and then well rinsed with deionized water prior to use.
The determination of elements in corium and its extracts was carried out on AA-6 and AA-1000 VARIAN TECHTRON instruments. Cobalt, chromium, manganese and nickel were determined using the flameless atomization technique by a CRA-90 with the hydrogen background corrector BC-6. Iron, calcium, magnesium, zinc and copper were determined by flame AAS in acetylene-air flame. The background correction was measured by a hydrogen lamp. The calibration curve method and standard additions were employed in both cases. The solutions of BDH Chemicals Ltd. were used as standards. The working conditions of the instrument are presented in Table 1 Table 2 presents the concentrations of elements in corium after the treatment with water and 0.1 moljl EDTA, respectively. The greatest differences are seen in the case of calcium and magnesium while in the case of zinc and other elements the differences are less pronounced. Table 3 shows the element concentrations in corium treated with water and EDT A, resp. (values 1, 2) as well as those found in extracts. The samples for the presented experiments were obtained from three simultaneous extractions. The statistical treatment of results revealed a satisfactory consistence of individual analyses.
Discussion
The levels of metal elements in bovine corium determined by AAS, employing the solution method of sample preparation, are difficult to reconcile with the results reported by Casel and Kanagy (1949) obtained by spectrography. The comparison is made difficult also due to the absence of details concerning the sample preparation. McMullen and Deasy (1974) published only the qualitative participation of elements in skin.
Out of the bivalent elements the position of calcium is dominant. Its concentration decrease to zero after the EDT A treatment in comparison with initial 513 flgj g of dry matter in bovine corium is a consequence of high stability constant of calcium complex. The overall amount of calcium is 19 times higher than that of iron, which is the second most abundant microelement in the corium of the bovine skin. The higher iron content in the dry matter of bovine skin corium after the extraction with EDT A when compared with the residual amount after the extraction with water is still unaccounted for.
Out of all the elements analyzed, i. e. Ca, Fe, Zn, Mg, Ni, Cr, Mn, Cu and Co only ea (11.6 flgjg) and Mg (0.65 flgjg) were found to be present in water extracts. In extracts effected by EDT A all elements, with the exception of Cu, were found. Cobalt was not found in the corium of bovine skin, this being in discrepancy Table 3 Microelement concentration in samples of corium and in extracts with the results of qualitative analysis published by McMullen and Dasy (1974) . The overall balance of elemental distribution in the corium of bovine skin and in the solution after the EDT A treatment could not be done since considerable amounts of EDT A precipitate during the preparation of aqueous solutions. The obtained results have shown pronounced changes in the elemental concentration induced by the action of EDT A upon the corium of bovine skin in vitro.
Zmeny v obsahu mikroelementu vaziva hovezi kuze podminene pusobenim EDT A V systernu vaziva kuze jsou obsazeny rnikroelementy, ktere se podileji na interakcich rnezi biopolymery. Vyznamne rnisto rnezi esenci:i1nimi prvky z hlediska stabilizace pojiva ma vapnik. Pusobenirn EDT A, ktera rna vysoke konstanty stability kornplexu vzhledem k vapniku, lze porusit interakce zprosuedkovane vapnikern a nektere bilkoviny uvolnit z pojiva kuze. Jsou diskutovany zmeny v obsahu vapniku a dalSich prvku v dusledku pusobeni EDT A na kozni vazivo stanovene pomoci atomove absorpcni spektrofotometrie.
